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SUMMARY OF ACCOMPLISHMENTS 


Pvenuatiom' for *end-use milling and baking quality... of... 1796 
experimental wheat crosses grown and harvested as the 1984 crop 
were made. The selections were submitted from the wheat breeding 
programs in the Western states. To-date analysis and evaluation 
hae been completed on about. 190 selections from the 1985 - crop. 
Test criteria used to determine acceptability were flour yield, 
Protein, ~ash and color; cookie diameter: loaf volume and crumb 
score; dough mixing requirements and water absorption; Japanese 
sponge cake volume and texture; Udon noodle yield, texture, color 
and score; and some developed test for Middle-Eastern style flat 
breads. Many of these experimental selections were judged as 
having acceptable end-use quality fitting their market classes. 
This work is an integral part of the wheat improvement programs 
Rameossule  TeleCase OL ‘good agronomic and high “quality wheat 
Veltetlec mekesiltseot the analysis can be found.in the tables of 
data in Nursery Codes #1 through #68. See the Index of Nurseries 
PPage Va) Lor nursery titles, locations, and breeders. 


In addition, the evaluation of milling and baking properties were 
made on 1458 early generation selections’ from the wheat breeding 
programs that were grown in 1984. Studies included materials 
from snowmold, TOCES Got mMOWACL smut, vrIeldatrial, and various 
crop management studies. 288 (20%) of the experimental~crosses 
were rated as having promise in overall quality characteristics. 
This material represents a new generation of experimental 
selections that are candidates for advancing and further testing 
to determine their desirability as possible commercial varieties. 
See Summary List of Early Generation Nurseries Evaluated on Page 
16 ee GNO -data-~is ancluded-: 


Tne ee operation * with a grant from the PNW Grains Council the 
milling and baking evaluation were made on commercial composites 
representing the wheat crop (1984) of WA, OR, and# iD} eitne- data 
was used in their marketing brochures. See Nursery Code number 
Or. 


In a continued effort to resolve the sprout damage issue with the 
Japanese, Pet vecOepound samplessirom theso3. crop harvest were 
collected from farm storage and warehouse stocks in Washington 
and Oregon and sent to the Japanese Flour Milling Association 


Daporatory atetheir request. These samples were to be analyzed 
by their traditional method (Amylograph) and by Falling Number 
and the new dye test method. We also analyzed them for alpha- 
amylase and by sponge cake baking. Correlation between the 
methods used for enzyme assay were good, but poor correlations 
with enzyme activity and sponge cake performance were found. The 


Gates is “in Nursery Code 057. 


IV. 


In co-operation with the Montana Wheat Quality Council we 
assisted in the pilot’ milfing and»baking evaluation ob82 ia 
red winter and spring . samples. The samples were advanced 
selections from the Montana wheat breeding program, which were 
candidates for commercial variety release following industry 
evaluation. Seo _ -NULSeL YY COCCHI LO esi Liss Similarly we 
collaborated with the Hard Red. Winter Wheat Quality Council by 
baking evaluation of 13 hard red winter wheats. For these 
resusts see Nursery, Code 025. 
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ABBREVIATION DESCRIPTION 


We have implemented a computer program to store, calculate, and retrieve our 
milling and baking data. The following is a list of abbreviations used as 
column headings in the following tables of data. 


NURSCO Nursery Code Number (located upper left corner of table). 
LABNUM - Laboratory Number (first two digits crop year). 


VAR - Variety or selection name. 

IDNO - CI or Selection Identification Number. 
TWT - Test weight in lbs/bu. 

FASH - Flour ash percent at 14% moisture basis. 


FYELD - Percent of flour obtained. 
MSCOR - - Milling score. 


FPROT - Flour protein percent at 14% moisture basis. 
FABSC - Farinograph water absorption corrected to 14% moisture basis. 
FPEAK - Farinograph mixing peak time in minutes. 
FSTAB - Farinograph stability in minutes. 
BABS - Bake water absorption at 14% moisture basis. 
BABSC - Bake absorption corrected to mean protein of nursery. 
MTIME - Optimum mixing time in minutes. 
LVOL - Bread loaf volume observed in cc's. 
LVOLC - Bread loaf volume (cc) corrected for protein to the mean protein of 
the nursery. (See table lor 2, page” 4x”) = 
BCRGR - Bread crumb grain rating code. (See following CODE ratings & Meanings.) 
CODE MEANING 
1 Excellent (S*) 
2 Satisfactory €S) 
3 (Q-S) 
4 Questionable-Satisfactory (Q-S) 
5 (Q-$) 
6 Questionable (Q) 
7 (Q-#) 
8 Questionable-Unsatisfactory (Q-U) 
9 Unsafisfactory (U) 
CODI - Cookie diameter in cm's. 
CODIC - Cookie diameter (cm) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix ) 
VISC - Brookfield viscosity (observed) 
VISCC - Brookfield viscosity corrected for protein to the mean protein of 


the nursery. 

CAVOL - Japanese Sponge Cake Volume in cc's. 
' SCSCOR - Sponge cake score (scale 1-100) 
WIIN - Noodle weight increase (percent). 
NYELD - Noodle yield. 
NOSCORE- Noodle score (1-100) 


MABS —- Mixograph absorption at 14% moisture (%). 
MABSC - Mixograph absorption corrected for protein (%). 


MTYPE - Mixograph Type - From Mixograph Reference Chart. (See pages 7-3.) 


Via 


RATE - Overall Rating when used see table 3. 
RMKS - Remarks. 
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INTERPRETATION OF DATA 


As in the past reports, decisions were based on the results of the tests 
after adjustment to an average protein content of the nursery using correc- 
tion factors derived from several years of data on particular varieties and/ 
or classes of wheat. These correction factors and scale for ranking codes 
can be found in the following tables 1-3. 


CORRECTION FACTORS - TABLE 1 


(VC) (CC) 
VIN VARIETY LOAF VOLUME > COOKIE 
aiit Anza 61 0 
2 Burt Sy Pees .078 a 
3 Coulee 76 gar 
4 Fortuna 64 0 
ey Gaines 38 Paes: 
6 Hyslop 0 AB Coy 
7 Inia 66 68 0 
8 Itana 60 0 
9 Kharkof 57 0 
10 Luke 0 .085 
a He Marfed 61 .098 
LZ McCall 5:2 0 
Ts McDermid Om e106" 
14 Moro 0 -094 
15 Nugaines 62 .118 
16 Omar 0 083 
17 Paha 0 Uw 
18 Sprague 0 .062 
ji Springfield 0 - Oz 
20 Twin 0 -149 
yak Yamhill 0 nga aha 
22 Wanser 69 0 
Z3 Wared 62 0 


Variety name (VAR) not found or where the value is zero 
in Table 1, use correction factor for class of sample in 
Table 2. 


VIN = Computer system variety number 


ie 


CORRECTION FACTORS —- TABLE 2 


(VC) (CC) 
CLASS LOAF VOLUME COOKIE 
SWW 60 SLU 
SWS 60 LO 
CLUB 55) 071 
HRW oa ey4 -080 
HRS 62. -080 
HWW 62 -080 
HWS 62 -080 


RANKING AND RATING CODES - TABLE 3 


CODE _— * 

BREAD CRUMB GRAIN MEANING 
th Excellent 
2 Satisfactory . 
3 
4 Questionable-Satisfactory 
5 : 
6 Questionable 
i 
8 Quescionable-Unsatisfactory 
9 


Unsatisfactory 


Thirty-Seventh-Annual Report of the 
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Geli Rubenthaler, HG JeftferswPoDerAnderson, A.D. Bettge? 
Deven gle and PaA ope lly. Ivey 


INTRODUCTION 


This: is the Thirty-Seventh Annual Report of the Western Wheat 
Quality Laboratory of cooperative investigations with breeder, 
geneticists, »and pathologists -in theseven Western! “stateseeto 
evaluate the milling and baking -quality characteristics® of 
experimental wheat selections grown and harvested as the 1984 
Crop. These investigations included several market classes and 
sub-classes of wheat which are commercially grown in the Pacific 
Northwest and the Western region and relates to their quality for 
commercial production and consumer acceptance. These studies 
deal with the physical-chemical flour properties associated with 
a wheat's suitability for commercial pastry and bread products. 


The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed in 


the tables in order of their assigned Laboratory Number. 
Mixograms .were, run on.aill samples..evaluated, but none were 
reproduceda som  inclugsaon in this: “report. Alternately, each 


mixogram was characterized by type as described in the Methods 
Section. 


Hy, Research Food Technologist wesResearch Food )Technologvare 
Physical Science Technician, Physical Science Technician, 
Physical Science Technician, and Clerk=Typist, respective.) ue 
Department of Agriculture, Agricultural Research Service, Western 
Region, assigned to the Western Wheat Quality Laboratory, Wheat 
Genetics, Quality, Physiology, and Disease Unit,” Pitiiman wee 


2/ Credit is due Garrison King, Washington State University 
Laboratory Technician Il for the flour millingwand phiysa. a. 
chemical determinations made on early generation material. 
This work was supported by grant funds from the Washington 
Wheat Commission. 
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METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc of methyl 
bromide/50 gal. drum overnight and then aerated, cleaned, scoured, test weight 
(1, Method 84-10) determined, sub-sampled for approximate analysis, and placed 
in the storeroom until experimentally milled by the following methods: 


Buhler Milling: All of the 1982 samples of Advanced and Regional Nurseries 
were milled on a Buhler, pneumatic, laboratory mill. The samples were tem- 
pered to a predetermined moisture content ranging from 14.0% to 16.0%, 
depending on the hardness and the known flour-bolting properties. The harder 
wheats require the most water. Thus, the grain was conditioned so that the 
most rapid and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten moisture 
pentration and the tempered wheat was allowed to rest for 16-24 hours before 
milling to permit uniform distribution of the moisture. An aditional 0.5% 


water was added 15-20 minutes prior to milling. The Buhler experimental mill 
schematic flow is shown in Figure l. 


All six flour streams were combined to make a straight-grade flour. The 
first and second break and first and second reduction streams were combined 
for a patent flour. All straight-grade flour was rebolted on a 120 stain- 
less steel wire screen and blended thoroughly. . 


Flour Yield: The percent of the total products recovered as straight-grade 
white flour. 


Milling Time: The minutes required to mill a 2000-gram sample with the 
Buhler experimental mill and obtain a normal separation of bran, shorts, and 


flour. Time is determined by visual observations and adjustments by an 
experienced miller. 


Milling Score: Calculated as follows: 


100 - [(80 - flour yield) + 50 (Flour ash - .30) + .48 (Milling time - 
15) + .5 (65 - % long patent) + .5 (16 - 1st tempering moisture) ] 


Modified Quadurmat Milling Method: The preliminary nurseries were experimen- 
tally milled on Modified Quadurmat system (500g). The procedure was dis- 
cribed in the 27th Annual Report, Oct. 1976 (pages 1-14). Conversion of the 


data to give a predicted Buhler flour yield and milling score was done with: 
the following linear equations: 


Flour Yield Milling Score 


14.0671 + .83474X) Soft wheat (y 
13.4166 + .83298X) Hard wheat (y 


i] 


Soft wheat (y 
Hard wheat (y 


ete LGor). 27 507x) 
- 3.438184+1.0448X) 


The Modified Procedure is schematically shown in Figure 2. 


Modifications 
include those described by Jeffers and Rubenthaler (11). 
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MODIFIED QUADRUMAT © SR. 
MILLING PROCEDURE 


TEMPERED 
WHE AT 





3 ‘ong 

BRAN FLOUR SHORTS 

BREAK UNIT REDUCTION: UNIT 
BRABENDER QUADRUMAT JR. WITH BRABENDER QUADRUMAT SR. 
QUADRUMAT SR BREAK ROLLS is REDUCTION HEAD _ 
ROltsSA StRTERS os INCHRTYLER” TESTING 


DIAMETERS: (2.8) INCHES SIEVES ON ZELENY SEDIMENTATION 


SPEED: ° SIEVE SHAKERS 
FAST ROLLS: 1200 RPM 
SLOW ROLLS: 560 RPM. 


SltiiG so CHEDULE: 
DIFFERENTIAL: 2.14 TO |! 


BREAK STOCK: 


’ BRAN: REMOVED AFTER | MIN. 
TEMPER: MIDDLINGS: REMOVED AFTER AN 


ADDITIONAL 2 MIN.(3 KN. TOTAL) 
REDUCTION STOCK: 3 MIN. 


TOwtouw EOR 924 HOURS. WITH 
WETTING AGENT 


SAMPLE SIZE: 100-250 GRAMS TEMPERED WHEAT 
(HELD CONSTANT WITHIN EACH COMPARISON GROUP) 


OUTPUT: 5-7 SAMPLES PER HOUR 


Semi micro experimental mill flow with the roll corrugations per 
The break rolls have corrugation spirals of 1.25, 1.75, 1.88, and 1.25 
inch/ft. in progressive order, and the middling reduction roll spirals are 
1.25, 1.25, 1.25, and frosted smooth. Roll spacings for first, second and 
third break are 0.035, 0.0035, and 0.002 inch respectively. The middling 
rolls are set at 0.0015, 0.0020 and 0.0015 inch respectively. 


Figure ¢é. 
inch. 


Semi Micro Flour Quality:* Wheats milled on the semi-micro mill which gave 
satisfactory flour yields were evaluated by the following tests and all others 
with unsafisfactory milling properties were discarded: NIR protein, mixo- 


graph (3, 9), and AWRC test (14,17) to distinguish whether they fit the 
sub-class of club or soft common and/or hard wheats. 


Micro Milling of Single Plant Selections:* The 5-10 gm samples of grain 

were accurately weighed, placed in vials, and water added to bring them to 
14% moisture. The tempered grain was milled on the micro mill which consists 
of two pairs of corrugated rolls and double sifters with 38- and 135-mesh 
stainless steel screens. The bran over the 38-mesh sifters was evaluated 

for milling properties by visual examination for the degree of bran clean-up. 
The throughs of the 135-mesh stainless steel screen, of those samples con- 
sidered to be good milling types, were examined for flour quality by means 

of the Modified Micro Sedimentation Method (12). Protein and lysine are 
determined on these materials by NIR analysis (15). A schematic flow dia- 
gram of the micro mill is shown in Figure 3 (2, 13). 


Moisture Content of Wheat & Flour: These values have not been given in these 
reports, but the methods are as follows: The reference test is two grams of 
ground wheat in an aluminum moisture dish are heated in a forced draft oven 
for 40 minutes at 140° C., allowed to cool in a desiccator and weighed. Flour 
Moisture is determined in the same manner except that it is heated only 20 


minutes. The NIR (Technicon 400) is routinely used as calibrated to the 
above method. 


Ash of Wheat and of Flour: The ash from a 4-gram sample of wheat meal or 
flour. heated-for.15 hourSeat “550°C. in a muffle furnace. (1, Method J0s-01)7 


Protein of Wheat and Flour: The protein content of the samples was deter- 
mined by the NIR method, and checked (about 10% of the material) by the 
Kjeldahl method (1, Method 46-12). 


Alkaline Water Retention Capacity (AWRC): The percent increase in weight of 


7.5 g flour due to absorption of water from 35 ml of .1 normal NaHCO, 
SOUL LOD masse 


Viscosity: Dial reading x 7.5 of a RVT Brookfield Synchro-Lectric Viscometer 
fitted with a No. 2 spindle at 50 R.P.M. using a suspension of 20 grams of 
Flour in 1l0O«ml>-of-water andl/ mi of Ten Tacticacids (15). 


Mixogram: Used to characterized new selections as to market class and esti- 
mate baking properties. ‘The recently developed 10 gm instruments were used 
and the testing procedure and interpretation of K.F. Finney(9) was followed. 
To reduce the time and expense involved in reproducing the mixograms a refer- 
ence chart was developed to characterize each curve as to type ranging from 
very weak to expectionally long and strong types. 
for its use are found on pages 7 and 8. 


The chart and instructions 
*Supported by special grant of funds from the Washington Department of 


Agriculture and the Washington Wheat Commission to permit extensive early 
generation (F,-F,) testing. 
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USE OF MIXOGRAM REFERENCE CHART 


In addition to determining mixing time for optimum dough development by 
observation during baking test, mixing time and mixing tolerance, two impor- 
tant baking properties of wheat flour, can be determined independently from 
a mixogram. A mixogram is determined with 10g of flour and appropriate 
amount of water to give optimum absorption. It is really nothing more than 
a recording mixer reflecting the restates the dough has to be mixed over a 
period of time. Most A epee are run either 7 or 8 minutes which is 
sufficient time for most flours to give a full picture of their mixing time 
and to show what happens when mixing continues beyond this point (mixing 
peak) as reflected in the tail.of the curve and commonly referred to as 
tolerance. . rs 

Final evaluation must be made with Prig errr given to the protein 


content of the flour, because of the effect protein content has on the mixing 
characteristics within the same variety. As protein increases, mixing time 
will decrease with an apparent increase of tolerance. To illustrate this, 
compare #1 high(H) with #2 medium (M) and #3 low-(L) which are typical 
mixograms of the club wheat Paha at 12, 9, and 6% protein respectively. 
Similarly, 2H, 3M, and 4L are typical for Nugaines at these protein levels. 
Little change can be observed on any wheat above 13.0 or below 7.5% protein. 


This chart will be used to identify the curve characteristics which 


most closely fit the sample and will be reported as numbers 1L, 1M, 1H, etc. 


through 8H. 


MIXOGRAM REFERENCE CHART 
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Cookie Baking: 40 g of flour, micro method, using 25% absorption, 


30% emulsified shortening, 3% dry skim milk, 1% NH 
was employed (8). 


60% sugar, 
4HC03, LAINACLS SZ NaHkCo,, 


Cookie Diameter is the average diameter, in centimeters, of cookies baked on 
two separate days. 


Farinograph: The Farinograph was equipped with a 50-g bowl and the Constant 
Flour Weight Procedure was employed (1, Method 54-214). 


Farinograph Absorption is the amount of water required to ce 


nter the highest 
portion of the Farinograph curve on the 500 unit line. 


Peak or Farinograph Mixing Time is the time interval, in minutes, from the 
first addition of water until the tip of the curve reaches its maximum 
neiontwe. , 


Stability of Period of Resistance is the number of minutes the top of curve 


remains above the 500 unit line when the highest portion (peak) is centered 
on the SOO “uni telidess apr ey 


Bread Baking: An optimum absorption, optimum mixing, optimum ‘bromate, 100 g 
flour and straight- dough method using 7.2% yeast, 1 1/2% salt, 6% sugar, 1/4% 


malt extract, 4% dry milk solids, 65 ppm ascorbic acid, and 3% hydrogenated 
shortening was employed (5,6,7,10). ; . r 

Baking Absorption: The amount of water required to make a dough of proper 
consistency for bread baking when mixed to optimum'conditions as judged by 
an experienced baker using the baking method described above (4). 


Mixing Time: Time in minutes required to mix the flour and the other bread 


dough constituents to the optimum condition as judged by an experienced baker 
(5). Di RTS, | 


Optimum Bromate: The amount of potassuim bromate required to produce the 
optimum break, shred, crust, and grain characteristics of the loaf of bread 


ee 


Flour Color: The slurry method using 20 g of flour, 25 ml of water, stirred 
for 2 minutes with a glass stirring rod fitted with a llmm policeman, and 
allowed to stand for 5 minutes. Reading is taken on an Agtron (Fo) cali- 
brated with standard color discs #63 = 0 and #85 = 100. 


O. 
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INVITED TECHNICAL PRESENTATIONS 


Ruberithaler, "GeL., 1985 


Presented a talk "Wheat Classes and Their Uses" to Oregon Wheat 


Commissioners and Research Committee, ,»Portland, OR, Jantiarveer 
see Repay 
Presented “a*seminar and tour to U.S. Wheat Associates, « Indian 


Tradewrean ey sPebs Lis ergss.: 


Presented talks "PNW Soft White Wheat Char ache misituocr a to 
Moroccan Flour Miller Association members and to Moroccan 


Ministry of Supply (O-NJI-C.L.), Casablanca and Rabat / 5 jIM@roccor 
Manch aoc LO Lobo 


Presented a lecture “Principles and-.Uses of NLR“ .uto j<WSU) 9Food 
Science Dept. Food Analysis class, April 11, 1985. 


Presented a paper "Wheat Hardness Studies with NIR" at the 32nd 
Annual Soft Wheat Quality Laboratory Research Review Conference, 
OSRDC TT WOOs tal OH emn Dy | Lo moe 5c 


Presented a paper "Biochemical Nature of Wheat Hardness by NIRA 


Transflectance" at Labcon West Symposium, San Mateo, CA) S3Apr a 
2 Oreo Gea = 
Presented aeluncheonstark, "Quality Problems of Western White 


Wheat in the Market Place" to PNW Exporters and Grain Trade 
Association, -Portiland, OR; say 3791985. 


Poesenteduea stalk sesYour wheat Quality Laboratory" at Columbia 
Basin Agricultural Research Center Field Days, Pendleton peso 
June V1 91 1965" 


Presented a talk "Marketing and Differentiating Wheat Market 
Classes" at Tri-State Wheat Workers Meeting, Pullman, “was July 
eet Merete 


Presented 9a §Sseminareand tour of tne Laboratory "Western Wheat 
Quality Laboratory" to Peoples Republic of China Production Trage 
Lea, = Jive? jee Lo Gor. 


Presented a short course "Quality Evaluation of Soft Wheat" at 
the Northern Crops Institute, NDSU, Fargo, ND, August 20, 1985" 


Presented a short course "Quality Evaluation of Soft White Wheat" 
at International Grains Program, KSU, Manhattan, KS, AUQUS. tH Za, 
L985: 


Presented a report) “Northwest sSontuWheat=- 91005 Crop" to (Pactra c 
Northwest section of AACC Annual Convention “and Téchnrcal 
Conference, Spokane, WA, October temaLosse 
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Presented talk "NIR/Wheat Hardness Research" to ARS Workshop on 


Wheat Hardness and Classification, Beltsville, MD) November 6, 
oS rele ne: 


Conducted a panel "Where Do We Go From Here To Revitalize Pacific 


Northwest Agricultural Exports". IMPACT Conference, Seattle, WA, 
November 19, 1985. 


digs) 


Western Wheat Quality Laboratory 


1984 Crop 
VISITORS 
The Western Wheat Quality Laboratory Staff was pleased to have 
nad) the “opportunaty toumeet. discuss, and give tours of our 
facilities With manyvevisitors this past year. several of these 


people were wheat breeders, grain buyers, flour millers, students 
and various government officials with an interest in wheat 
quality. The following is-a list, not all inclusive, to those 
who: tvisited tounmsiacimmities:. 


W.S.U. Agronomy and Soils Dept. 


CerealseCualtey.clacss 16 
W.S.U. Food Science & Human 

Nutra tionrescood Analysis £5 
U.S. Wheat Workers 45 
FOre LGN: 

Egypt 2 
India @ me 
Japan 6 
Peoples Renpublic#ol Chine S 
Algeria 1 
Malaysia (Singapore) it 


Uganda 1 
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EARLY GENERATION NURSERIES 





1984 Crop 
NUMBER NUMBER 
NURSERY LOCATION BREEDER CLASS TESTED PROMISING 
Walla Walla Walla Walla C.J. Peterson SWW iy 67 
Experiment #14 Pullman Ger. KOnzak HRS 24 24 
Experiment #15 Pullman GE. Konzak HRS 26 Z 
Experiment #16 Pullman C.F. Konzak HRS 74 28 
Experiment #17 Pullman Got.) hoOnZzak HRS 76 24 
Experiment #18 Pullman Geek. ~Konzak “SW/& HR 46 Ze 
Experiment #19 & #20 Pullman C.F. Konzak HRS 20 13 
Experiment #10 Pullman C.F. Konzak HRS 47 40 
Pullman Early Pullman Ree. SAllan SWW 80 O 
Pullman Early Pullman Res. Allan SWW 80 0 
Pullman Late Pullman Rok. gaAllan SWW 80 0 
Pullman Late Pullman RoE. eAlLlLan SWW 80 0 
Pullman Late (Blend) Pullman Relea l Lan SWW 69 Ten 
Pullman Late (Blend) Pullman Rolo  /AaLbe yal SWW 38 eZ 
Club Yield Test Pullman Club 75 Ze 
Commons - Pullman Late Pullman R.E. Allan SWW 24 8 
Pullman Management Trial Pullman R.E. Allan SWW 360 0 
Pullman Late Pullman R.E. Allan SWW 36 0 
Pullman Early Pullman R.E. Atlan SWW 30 0 
Walla Walla Rep. I & Rep. II Walla Walla R.E. Allan SWW 30 0 
NC Hybrids - Pullman Early Pullman Rk. Alian HRS 30 0 
NC Hybrids - Pullman Late Pullman R.EB. Allan HRS 30 0 
NC Hybrids - Walla Walla Walla Walla Rebs HALLan HRS 30 O 
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